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(57) Abstract: A process for producing a composition 
comprising at least a thermoplastic resin and/or a rubber 
and further containing a filler, in which filler compacts are 
used and which comprises melt-kneading at least a ther- 
moplastic resin and/or a rubber together with the filler by 
means of a kneading extruder comprising a single-screw 
extruding part and a twin-screw kneading part which is 
equipped with screws having an L/D (length/diameter) in 
the twin-screw part ofl2 or higher and has a dam at an end 
of the twin-screw pa^ Thus, a filled composition having 
aii excellent balance among material properties can be ef- 
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±12 K 5 >T "7 U > K c i9 „ g ft i t § IM'#J © *l fi£ t tc S J: -5 »c 



2 2 



WO 02/20233 



PCT/JP01/07730 



c i «k (? at J6 "t & z. t & t* % h 0 * fc . IS BJ 3 ic ft § v x ^ - 
-^^LtifeUfe «fc W 
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j&<i**Ktcas** ft fc-e 3-%>&mkir £ g«j*F^^^^ 
A'^fii, y u - •> 3 > & }c «k d MiS $ ft § © -e * o . © a 

5o CftK^L^ f& BJ 3 # § v X ^ - y f- , K£r©$iJ|*f£g 
it§:ii^J:<, @ W tc IS U T3f M © IB^r its ^ * So 

fgfij 3 ©Mit^riii. ±15 vx * v *-#JB v^s C t K «fc *? . 

^lijjt^ftSo It* i-#Jtt«?F5tt£ 

«*Bt* C BrMoffifiBtell®!"!-* C i^Ti Sfci6^ £> 

* c: i * S o ^ bic N HI4^x h Sfefes tx^ 

^Bg4icte^T. (A) f&ftXlt (B) S^nJMft^ 
flgi: LT!i, mm 1 {dfeOT^IJ^ Lfc fe© tii© t>©:i&<:3Stf£,ft 

t, # u jl ^ P > 3St # U p t° 1/ y *<£F * t ( A ) ic ^ 
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So (A) (B) f&ftKisVZ =f A t L T ii . I&HJH tefc 

J: IB (A) ©vX^-A^yf K*^T^ ^S4R3WiLT«x 

»8H "CSS"* fc¥*S*fc&> WUstf Jfetfffi****** 

iltl^riHl 8 0-1 0 Sfi^i^5iglf!j 2 0-9 0 5t*«|J£&£ 
ffg-Cl 0 Ofl^fffitSo MJ©«li^2 0K*«*»Tf 
&3<t N hfil^I^/jN^^o £^ 35**1 9 0 St 

l$^g^.5is ?X^-/<7^^ ( B ) Jjfc£-T?^3R t fc £ # IC^S 

|§BJ? 4 ©Mit^&^fc^T, (A) J&^i: (B) ^^©^ffiffJ^r 
fcU (A) /&#©SfM&A. (B) MoSi^BiLfci^iC^ 
A/ (A + B) i<0. 1~0. 6?*5:i*It5o A/ (A + B) 
L < {40. 1 5 ~0. 5 T?* 3 o A/ ( A + B ) #0. 1 7fc«tT?fi 

4 k& * js^se mmmmitm, mm±n, mm 
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9§ 4 t? 8§ ^ 5 v X ^ - '< v f- 4 L T {4 . _h!3 © «fc o ISit^fe 
J; *> & ft 5 *> L V„ ±IH»jt^ft 

fl&<DflM&J&«iR£3ftTV>Tt> <fc^ 0 »9M KSJ^TfcU 

±15 (B) fifc#£^ 9 o i^iic^i/>^;X;^t 

ttMTtSCi^tt^o fit. ^ v t^T 

«a#ic;f fell- Sif^te. II4o^tA7*^4 L^f^fca, 
+ ->>^;x'i^SitS»H^o $fcs (B) ^tu 

4 ©eSiJfciSfcU ±E (A) fi£5K (B) j£i5K Rtf&JSteJB 
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* ) , h U A s F7FH> a > V - )V # y * * ^ *> - h 

mmmm%mw>tt, is-^^^^^if &tu 

§ © 7? . g£#© # U a tf U > CPP) ^ ~ ~ h ill t LTfflUS 

maz^ntf, mum t LTfttmtsi^ ppri c/d^^ 

PP2I) h>ZM/ * frtfr S> £«ifSk h U Affi^^ 

iLTfflttx PP-1 (yn»^PP> **PP) /HDPE/ 

&Tk % HftfiJ cldut*^^^ $ & JcS'^#WfclM^-&;£> < ^ 
;$:B ^ £ ft £ © 5I*M ic £ ^ fa & $J IR £ ft & k © 7? ^ 
ft«J 1 R 1 ~ 3 (PP73/iA4/^;^2 3 11% 

$g, J-762HP) 73 gl%> xf py-t^fV • 1 

=f A C 7* a. # > • ^^X77 h v -%tM, EG 8 8 4 2 ) 4 SI % 

^t>^ Cm±? At* 4fc«, T P — A 2 5 ) 2 3 M&% t L fe 0 
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9 )V2 t LTfcU ^<Z> * * A? 9 («ihK0. 1 4) 3U± n 

(m*X*1iS^, MR CP) {c «fc <0 JEH t T^tifcS 
&o. 7 Oi Lfctt^***;!'* (* l « ro. 7 o j t 

cm 3 © ItS * >y ■^ic^ai't § * Tf & if > I<^^^lfit> 

_LEfifc#*N ^*I»i#ifl til « £#—4** fit * oTU5 

D = 5 Omm, L/D = 2 2 s HTH TM i!3t«^ fc^ So ) X 
Jt^ttff ftftfe N V C , D = 5 0 mm. N V C 

HTM(ci§iiffttiiii> ri^-g.K2 2 o°c. u ^-sufcifc 

3 0 0 r pmfff^> NVCiU ^lifftB L » N ffittfift 220 
°CU X £ U a - isifeifc 1 0 0 r p mTrff o fc„ jEJWNrKs ^ 1/ v b 

ftfes J: EH TMI 2 tt&tftffitttt m«iw*J^T % X ? U a. - tt 
T&*)> Zl||JifBil#«P©^ffifctts HE® «fc O ftHirtlhi6*5ti. # 

±!SNVC©X^ U =l ~ it 9 )V * - i> MX- & & o 

# e>tifc^ u v h Wfcb^^m (BWfcu&xismsBi, f e i 2 

0) !:J;^ ^MK 2 2 0 °C ^ &Mfi& 5 OtJOftftTJlfi^Lt 
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( 1 ) ^H^Vt 1 ?^ (MI) 
^|/ 7 |>*it\ J IS K 7210 {Cfpilt^ 230 °C.^t 
12 1. 2 N Tfffl^ tfco 
( 2 ) Efttf 

J IS K 7 1 7 lltipl&tN ftlfa]t5mm/^ X/O 
1 0 0 mmTif l/Jo 
C 3 ) I Z O Dfrli^K 

J I S K 7 17 1 KW>% LTMfe L fco 
( 4 ) fifeS 

J I S K 7 10 5 KlM Ltl^Lfco 



1 







|»1 


iW>Jl 


mm\2 




HTM 


NVC 


0. 7 OW 




0. 7 0W 




MI 




1 2 


1 2 


1 2 


1 2 




MP a 


2 9 10 


2 8 2 0 


2 5 8 0 


; 2 5 3 0 


I ZOD 


kJ/m 2 


5 3 


5 4 


5 5 


5 4 


thfcbfi 


k g/h r 


2 5 0 


2 0 0 


6 0 


3 5 
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m, j- 7 8 4 hp) 4 o s.M%^^±mt mu^mm txMktm 
±ibh t Mx«~ii# mmox ? u ^~&m^fam&^M<Dmmffl 

tBi (ftllllil, PCM, D - 4 5 mm, L / D = 3 2 , #i 

fftBLT^b^ h^MMLfco P C MK «fc ZMWW ft t ii, MS 
^2 3 0 °C N X? 'J a-ifil^l 5 0 rpm1?lTofco ttfcx PC 
Mi*. M«£tffcH«<ll — © 2 (fttffll^S ft*: &<DT*& 6» PAT, 

L 7=„ 



M 2 











HTM 


PCM 


0. 7 0W 


0. 7 0» 




MP a 


9 4 0 0 


8 9 0 0 


I ZOD 


kJ/m 2 


2. 6 


2. 6 



ggJfeW 2 CP it *g #>J 4 T?**l^n^ & ft*: ^ ;v ^ 6 o scs%^w 

J — 7 8 4 HP) 5 0 S1%SC/;®VX^ -A'yf5 0 KM%& 
K 5 -f ^ U > K L s H«'J 1 T-ffi ^ Itfcfci J&t« ({! L s 5 * 5/ > 
?V L) tiiLtt > //^ftlU ± SB <fc 0 
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m 3 



mmm 








HTM 


PCM 


0. 7 0W 


0. 7 QM 


MI 


g/l o# 


1 5 


1 4 




MPa 


4 6 9 0 


4 2 8 0 


I ZOD 


kJ/m z 


5. 9 


5. 8 



$£lfcm 4 , 5 RC^JttfcW 6-8 (PP30/^^T 0 IIM^f 
J — 7 8 4HP) 3 0 #£E*S* (ftit« = 

o. i 4 ) . ±ib t mmizmm Lxn&m&o. i o t Liz&^tk* & 

*Xfc*J±iS*0. 9 8 t Lfctt^tK*;!/* 7 0 Lfco dti 

3^ JifBH T M ■> PC Ut^>fAH 7 
lUIS (n^tT^ttU, CCM, D=13 0mm, L/D=6, 

fljjjlfeo HTMia§ M# fcB t it „ Alt flft 2 2 0 ^ X^iJ 
*. -[Ilfiife 3 0 0 rpm??rl\ PCMtJ: ttJ L MB 

2 3 0 °C . X ? D a - @ )Eft 1 5 0 r p m T? fx ^ •> CCMICi 
-5 SlSff ttl L t* s 2 4 0 - 016 ft 3 0 0 r p 

m-etrofco HTMfli^i/v^i&n^^ PCMRtfCCM 
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H2»j5 












HTM 


PCM 


CCM 








0. 7 0» 


0. 9 8JW 


0. 7 0W 


0. 7 OW 






MP a 


113 00 


112 6 0 






9 3 0 0 


I ZOD 


kJ/m 2 


1.8 


1. 9 






1. 9 






8 0 


8 0 






6 6 




k g/h r 


1 4 0 


1 5 0 









t^jyoh'l/> (ttJ3teSfA^b^%tSa. J— 7 8 4HP) 5 7 R 
S % 5. Ot Z © t X * - '<y * 4 3 jf S % * K 5 -f ^ u > K L . MM 

5 |§: t£ 7j\ o 
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m 5 & 







$M!6 


HWJ7 




HTM 




o. 7 om 


0. 9 


&EB»W ■ 


MI 




1 5 


1 5 


1 2 




MP a 


4 5 6 0 


4 5 3 0 


4 3 2 0 


I ZOD 


kJ/m 8 


6. 1 


5. 6 


a 5 






8 0 


8 0 


6 9 



u, j-607ihp) 20 mm%^zf±mt mUKKm Lxmtt 

«*0. 7 0 £ Lfclfc^ tt^-rt'* 8 0 IlMi L*r D £ tl ?>cDj&#^ 
JhfEH TMtffi^tiBI L fc i C 5s ittWRlT& o fc 0 iKJrbSO. 

7 0 oi^tt^;^ ©tt*> t> J-rftitKO. 9 8 <D$LTfc?JV9 

Sfttfc-$-* d i*<*cfc (Uttfll 8 ) o — TfcibMo. 7 

0 A 9 ORt>*) fcfr&M* *m ±13 H 

-nU, EG 8 8 4 2 ) 3 0 M^ROf JiIBi LT*£tm* 
0. 7 0 Ute^^t**^ 7. 0 K*%^±I5H TMil^Tl 

sj? >; tr i/ y cmyt^m<tm±m, j - 7 8 4 h p> 
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7 0 MM% 7k 0 t ±IBTf# h ti fz =f A v x ^ - ,< y f- 3 0 fl % * K 

7^p>fu ltffii* ys m m rnj&m (fits s * ^> > ^ 

;ML) t? fifc j& l tit ft »!L > ±iB©#& 

J-7 84HP) 70 if b>-t^f 1 ^fi^^A 

(fal>-y^x 7 Xh7-m EG 8 8 4 2 ) 9 
±Kiiq!*©*EE»^^^ (»Jt* = 0. 1 4) 2 Ifl^^NVC 

=r a ^ t; * - ^ v f * £ ^ r t^jft £ fri =f a j&jg ft tt . =f a v x * 
?-*ffl^ttU$fc*©;£rifeKii: t) iStit & tit: =f Aj&J&S £ fU^ 



6 i!| 







mm 9 


mmn 1 






MI 




9 


9 




MP a 


2 8 9 0 


2 8 7 0 


I ZOD 


kJ/m* 


4 1 


4 3 



Hffitil 1 0 S 1/ JtR^ 12 (PP7 3/=fA4/^;l^2 3 % 
> (dj^Sfa-fb^ftM, J ~ 7 6 2 H P) 7 3 11%, if b>- 
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8 8 4 2 ] 4li%Xt/^^ CS£±*fr?&M t TP-A2 5) 
2 3 KS % t L ft o M'^ilT^ HJfefll 1 "Cffl ^ fc o - 5 =J > 
/< 9 $ K X *) i£$6 L fcfcs fit® ^7^il/-^-i:t!lfc, S 
S*<3|& 7 mmTN fcjfcmo. 7 8<Df^ ;V ^ & JS ^ fc „ Hifefll 

UI»CLT, *fcttCCMi:J:*)^U9 h48*ite fl CCM 

k x zmmw & ti±. smk 2 4 0 °c, u a -tuisgst 3 0 0 

OfcSfcJSfl 1 OiIi*Cl 7 SH-^o 



sill 


•PS 


fWi 


f»J 1 0 


mm 1 2 


HTM 


CCM 


0. 7 (W 


0. 7 


0. 7 








MI 


g/1 o# 


1 2 


1 2 


1 4 




MPa 


2 9 10 


2 9 0 0 


2 6 2 0 


; I ZOD 


kJ/m 2 


5 3 


4 5 


3 0 



i#H 1 1-15 S.tf.fcbtfc^l 13-17 
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J£. J-305 3HP, MI : 3 0 g/1 0^) Xi^n^^'J 
7x3 if U > (m^Sffttt^ttSSi, J-6071HP, MI : 7 0 g 
/ 1 0 fcjl^fce / il/Kyf-^x (MI) <DiM5£&tco^ 
T^^^-T-So ^i^jHTfis 4. 5 // m<D*>V9 (s 

±* ;l/^tt«l, T P — A 2 5 , Sfitmo. 1 4) „ D - ^ D > /•? £ 
^ (SB*XSt:H:W. MR C P ) IC J; *) £E« t T # JfcS * 0. 3 5 , 
0. 7 0X1*1. 0 i Lfctt^tt^;!/^ C* 8 SH-fe^Tte ro. 3 5 * 

c m 8 OitS* y ic^S Sit 1 S 4 T"£*\ £ < 9 y tf > ^ Lfc^s 

^t££iJ HTXf7'J>»7^->n ( US 8 H fC *J ^ T r M g 
-S tj ita-T. HTHi) . HftteJhffli: LT7 * J -JUZkWttt 
®3±M ( f- * x ^ v- * 71/ r -f • 5 * XttSS . 4 J v 9 X 
1 0 1 0) (i8gr*5^t« r I rg-l 0 1 0 J £fB^ JstT 

IhI*) ^feo ^mmm^mt ui, 3 - trx - c t - 

/■? - ^- * v- 4 V 7 ci fcf /to ^ > -tf > 4 0 fl^^^i* 71/ 5" <7 A 
6 0 K*«ic*^Lfet>© Utmr 9 P - 1 4-4 00 

* «£• u * t> © * ffigtt th t k m ^ ^ o -r & *> - © m&m % , 

-f ^ - ^f-ai, HTMl2iSSI»fltBl, D=5 0mm, 
L/D=22, 0THTMi!Bt«^U5o ) id «fc *?25#Ls W 
tbLX«Uy b&W&Ltz 0 2 2 0 V, x 

9 U ^ - Hj 3 0 0 r p m 7? ff o ^ o • 
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±i5h tms 2 mMmmmw mmms^x^ u ^.-ti 

^Bi^^^^lRlMO &©!?& *5 % X ^ U ^ -©# 5>*i6ii 2 S> 

mmbtzo * » ? * * m&i* i o o^Hfc, 

u v M#fc (Jfc«fll 15), 

hlbtSi^s *§J^*l** y f--f > ^ SIM 

■eons is wtL/-ci5^*s* Ls n a sttttfttf 

ft £> ft < & 3 ©T?s dxMU. Its <M# \&m<£>&UMUx®f 

mmw & ® k & K 2 %mMv> dx^*s©t, # ? 

^^StefaOpfcSfcft < SB J&tt n^W-^s 

2 % mfc t ft & o -t ft t> *> s H l&fiJ 1 IStf 1 3 7f it ii <y f- A > '/ 

1 3 «s «'«»lft'fk«*ffiffl t tt^JBtfl-tt 3**09 1 1 iilfclt 

-s 0 :©:ia, l 3 tltmn l 6 s £ ft til l 4 tifc&fli 

i 7 „ i 5iJtRWi 8 t © Stfifc ^ b h m £» ^ -e * 6 o u 

- > 3 y?itc: «fc 59 ft W 35 fit & LfcibtfcW l 5T«s >f }V 

<b«©i&i6a:»STW»aR4b4&*«lin Lfc#s cti^vx^-^^ 
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f- 1 Lxm^fz&mm 2 0 cm 9 •? i-. c 

M I ) , ffiy^tt^s I Z OB (T4 Vy h ) I* © 

fctftteN ^h5>KAy * -t?^ 1/ y h>l*©j&Bfi£ strife 
* WkJSt&ltt <t£Zt^ xh^v K^WtiM < H <o , 
Xh7>h'*9 h ^Sli tCT> £> © tti □ ic * y ^ 

1^5, ^^J-r « 8 0 Ii%£?)^;^-ia©i^iC^ >y h # y h * 
ftffllfco * > ^.H'fi (kg/hr) (is l«rlliafct)|cft&tl 



H 8 Si ~ 1 







JittWtS 




mmi2 




J~3 0 5 3 HP 


4 0 


4 0 


4 0 


4 0 


4 0 


J - 6 0 7 1 HP 












0. 3 5 






6 0 






0. 7 0 9 A? 








6 0 




1. QfJW 


6 0 


6 0 






6 0 


Mg-S t 


0. 5 


0. 5 


0. 5 


0. 5 


0. 5 


Irg-1010 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


P-40-40C 


0. 1 


0 


0. 1 


0. 1 


0. 1 




2 


1 9 


7 7 


5 


2 


Mt4 (kg/hr) 


2 1 0 


2 0 0 


12 5 


18 5 
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H 8 IS - 2 





llSSf!il3 






J:tl3f|?!jl7 




j£l3g?!ll8 


J — 3 0 5 SHP 














J - 6 0 7 1 HP 


4 0 


4 0 


3 0 


3 0 


2 0 


2 0 


0. 3 5 &Jl? 














0. 7 0 














1. 0^;l/^ 


6 0 


6 0 


7 0 


7 0 


8 0 


8 0 


Mg-S t 


a 5 


0. 5 


0. 5 


0. 5 


0. 5 


0. 5 


I r g— 10 10 


1 0. 2 


0. 2 


a 2 


0. 2 


0. 2 


0. 2 


P-4 0-4 0C 


0. 1 


0 


0. 1 

jaas sa a i 


0 


0. 1 


0 


«^|CDnx^ (%) 


2 


1 4 


6 


3 8 


2 


2 


£&t£ (kg/h r) 


2 2 0 


2 10 


1 8 0 


16 5 


1 4 5 


: 130 









mmm i e - 2 0 . jtts?^ 19-23 1 , 2 

11 9 s?ic^-r$;#£ k 5 u > fu wmi&sm c bmiix 

t^tS, F E 1 2 0 ) K & <0 s ISJ^IS 2 2 0 °C > JWftBf Hfl 1 2 ifsK 
IT EE 2 0 % . MSI 5 0 °C s BSH 2 0 fcK 5+i'>^;X* 

f^MM J* SSJfcfll 11 — 15 ^OtJttSE^J 13, 15 — 

i 8 -vm & n £ as rt ? v^t lti^> en 

^'jynh"l/> CffiftHMKb^ftlH!, J-6071HP, MI : 

7 o g / i o &^fp>-^^>- i ^m^=f a (f a * 

>-^>)X7XF -7-4t»l. E G - 8 1 0 0) &ffl^/t 0 ##M 1 
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iix timy&Wt<tto*&-£ts:^Slft&9t1&M 16, lit m cie^i 
■e * s 2 KftiRtcatifctti nil ts^^^^ffl *>© 

-e* £o fit, #^PJ l&U2Tfl±, 3fi«aH4Sp^ttS*<4. 5 m 
(*±^;v^ttSt. TP-A2 5 , EibKO. 1 4) ^^BE 

# 9 3k & > SUfe#l 16, no* fcB ^J^ffi ii x 

$ft5 - 1 8 2 £ <Z)>tfJ£#>£> felqltt 

©:t*<<5fr5o 13, 16-18 T?» & ft fc fM!lf£M 

«*7X^-/<yf i Ul V^Tf^Sl L fcJfcttfll 19, 21 — 23 

S feCD-eti/S^^x W 8 SRfr <fc *5 fc> ffilft©nX$^S 

( 1 ) / *K>fyn (MI) 

JIS K 7210 ic 2p% L . 2 3 0 °C s £f 
12 1. 2 NTl^ L fco 

( 2 ) ffiy-^w 

J I S K 7 17 1 ^MLx 5 mm/^s > 1 

c 3 ) i z oDmwmm. 

J I S K 7 17 1 KmULXMMLtZo 
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IB£i&# (RUM) 


###)J1 




j±w*]19 






J-6 0 7 1HP 


51. 7 


51. 7 


51. 7 


51. 7 


01. i * 


EG-8 10 0 


1 Q 


1 0 


1 o- 


1 0 




J-3 0 5 3 HP 


15. 3 










TP— A 2 5 


23. 0 










Mg~S t 


0. 2 










Irg-1010 


0. 1 










H» 1 1 <cro$~wt 




3 8. 3 
















38. 3 




$$fi$ft 1 3 coitf-M 
























iHPj 1 5 <mtt-Mt 


















3 8. 3 






JtttfH 1 5 crmHhf 










38. 3 














l 7 axrt-fyt 












MWt 1 8 CD^-rtyf 


























MI 




3 4 


3 8 


3 5 


3 8 


3 0 




MP a 


2 5 5 0 


2 6 10 


2 6 0 0 


2 5 8 0 


2 4 8 0 


I ZOD 


kJ/m 2 


1 2 3 


2 0 


1 5 


2 1 ' 


1 2 
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m 9 * - 2 



















t t> a rr 1 up 

J — b Q » 1 rlr 


0 i 




51. 7 


57. 1 


57. 1 


61. 2 


61 2 


O -i f\ ft 

E G— o 100 


1 n 

J. u 


1 n 

J. u 


1 0 


1 0 


1 0 


1 0 


1 0 


J — 3 0 5 3HP 
















TP —A 2 5 


2d U 














Mg-St j 


0. 2 














Irg-1010 


a l 


















































3 8, 3 




























mMnt 5®^-w 






















































38. 3 




















32. 9 




















28. 8 




















MI 




4 0 


4 5 


4 1 


4 2 


4 0 


4 0 


3 8 




MP a 


2"S 8 0 


2 7 0 0 


2 6 8 0 


2 7 2 0 


2 6 5 0 


2 7 5 0 


2 6 4 0 


I ZOD 


kJ/m 2 


1 4 


1 2 


9 


1 3 


10 


1 1 


8 



84 it 00 l ~ 1 2 (vxj7-/<-yf0SI) 

of IS 14 M Is <fc L T ^'J^nt"U> CtB3fe5^'fb^ttM, J- 
3000GP)>^U^ot°U> (tB^Sri-fb^thM, J - 7 8 4 
H P) Xt*# 'Jifl/> (HJ^fft^tttt. 2 1 0 J Z ) %m\.^ 
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